Abstract This article studies the small weight codewords of the functional code C Herm (X), with X a non-singular Hermitian variety of PG(N , q 2 ). The main result of this article is that the small weight codewords correspond to the intersections of X with the singular Hermitian varieties of PG(N , q 2 ) consisting of q + 1 hyperplanes through a common (N − 2)-dimensional space , forming a Baer subline in the quotient space of . The number of codewords having these small weights is also calculated. In this way, similar results are obtained to the functional codes C 2 (Q), Q a non-singular quadric (Edoukou et al., J. Pure Appl. Algebra 214:1729-1739, 2010), and C 2 (X), X a non-singular Hermitian variety (Hallez and Storme, Finite Fields Appl. 16:27-35, 2010).
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Introduction
Consider a non-singular Hermitian variety X of PG(N , q 2 ) [7, Chap. 23] . Let W i ∈ PG(N , q 2 ) be the set of points with homogeneous coordinates (X 0 , . . . , X N ) such that X j = 0 for j < i and X i = 0. The family {W i } 0≤i≤N is a partition of PG(N , q 2 ). Let F be the F q -vector space of the zero polynomial and all homogeneous polynomials
In this article, a Hermitian form will always denote a non-zero polynomial belonging to F .
The functional codes C Herm (X) that are investigated in this article are inspired by the article of Lachaud [11] on linear codes defined on algebraic varieties. We denote by F h the set of the homogeneous polynomials of degree h over the finite field F q in the variables X 0 , . . . , X N . In general, for a fixed algebraic variety X in PG(N , q) with n = #X(F q ), denote the point set of X by X = {P 1 , . . . , P n }, where the coordinates of the points P i are normalized with respect to the leftmost non-zero coordinate. Define the map
The map c is also linear over F q . The functional code
is the image of the linear map c. Thus, it is a linear subspace of F n q and therefore a linear code. We now construct a functional code over F q defined by Hermitian forms.
The functional code C Herm (X) is the linear code
defined over F q . We stress that because of the normalization of the points Q, the value f (Q) always belongs to the subfield F q of F q 2 . This linear code C Herm (X) has length n = |X| and dimension k = N 2 + 2N over F q . This dimension is determined in the following way. First of all, since c is a linear map, from the Dimension Theorem in Linear Algebra we have
Secondly, a Hermitian variety in PG(N , q 2 ) is defined by an equation There are ((N +1) 2 −(N +1))/2 = (N 2 + N )/2 elements a i j , with i < j. They belong to F q 2 , so they define an (N 2 + N )-dimensional vector space over F q . The elements a 00 , . . . , a N N belong to F q , so they contribute additionally N + 1 to this dimension. So F , the vector space over F q defined by all the Hermitian forms on PG(N , q 2 ), has dimension equal to N 2 + 2N + 1. It is a known fact that two distinct Hermitian varieties cannot have equations
